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(57) ABSTRACT

A rheometer or viscometer has a first measuring part and a
second measuring part, between which a sample space for
receiving a material sample is formed. By means of a drive
device, at least the second measuring part can be rotated
and/or can be oscillated, it being possible for the drive move-
ment of the drive device to be transferred to the second mea-
suring device via a transmission element. The drive device is
arranged on the side of the first measuring part that is facing
away from the second measuring part and the transmission
element penetrates through the first measuring part, particu-
larly at a through-bore.
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1
RHEOMETER OR VISCOMETER

Embodiments of the invention relates to a rheometer or
viscometer with a first measuring part and a second measur-
ing part, between which a sample space for receiving a mate-
rial sample is formed, and with a drive device, by means of
which at least the second measuring part can be rotated and/or
can be oscillated, it being possible for the drive movement of
the drive device to be transferred to the second measuring
device via a transmission element. Embodiments of the
invention are described below, it being understood that the
invention is not limited to the described embodiments and
many variations and other embodiments of the invention are
possible. When reference is made to a “preferred” feature, it
will be understood that this in no way intended to limit the
scope of the present invention. What is preferred in one situ-
ation may not be preferred in another.

A rheometer is a measuring instrument for determining the
deformation and flow behavior of a substance. A viscometer
serves for determining the viscosity of a liquid. Both types of
instrument are expressly intended to be covered by the
present invention, but a rheometer is taken as a basis hereafter
by way of example.

The measuring of rheological variables in a rheometer is
based on the exact knowledge of the relationship between the
shear stress and the deformation of a material sample. To be
able to derive the material properties, for example the viscos-
ity or the modulus of elasticity, from these variables, the shear
stress and the deformation of the material sample must be
determined as accurately as possible. For this purpose, it is
usual to introduce the material sample into a sample space
which is formed between two measuring parts, for example in
the form of plates. However, other geometries of the measur-
ing parts, for example a conical, cylindrical, cup-shaped or
blade-shaped geometry, are also known and are expressly
intended to be covered by the present invention.

Usually, the two measuring parts are arranged one above
the other, which is to be assumed hereafter by way of
example. However, the invention is also not restricted to this,
but instead the measuring parts may also be arranged next to
one another or obliquely. It is intended to be assumed here-
after that a first, lower measuring part and a second, upper
measuring part are provided, between which the sample space
for receiving the material sample is formed.

The first, lower measuring part is usually of a fixed form
(that is, not rotatable or adjustable), and arranged at a distance
above the first measuring part is the second, upper measuring
part, which can be rotated and/or can be oscillated. In addi-
tion, the distance between the measuring parts can be changed
by adjusting the second, upper measuring part. To introduce
the material sample into the sample space, it is additionally
known to move the second, upper measuring part up by a
relatively great amount or to move it away from the first
measuring part, in order that the user has sufficient room to
place the material sample in the sample space.

Provided as the drive for the movement of the second,
upper measuring part is a drive device in the form of an
electric motor, particularly a servomotor, which is arranged
above the second, upper measuring part and the rotational
movement of which is transferred to the second, upper mea-
suring part via a transmission element in the form of a vertical
shaft. Since the distance of the drive device from the sample
space must be sufficiently great to be able to raise the second,
upper measuring part by a sufficient amount to fill the sample
space, a rheometer requires a relatively great installation
space, particularly above the sample space, which is disad-
vantageous.
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Embodiments of the invention can provide a rheometer or
viscometer of the type mentioned which has a compact con-
struction and, as a result, is handy.

It is thereby provided that the drive device driving the
second, upper measuring part is arranged on a side of the first
measuring part that is facing away from the second measuring
part and that the transmission element penetrates through the
first measuring part.

The drive device, which in the usual way may be an electric
motor and particularly a servomotor, is not arranged together
with the second, upper measuring part on the same side of the
first, lower measuring part—as otherwise usual—but instead
is seated on the side of the first, lower measuring part that is
facing away from the second, upper measuring part, i.e. under
it. The transmission element, which is preferably a shaft,
penetrates through the first, lower measuring part, so that the
drive movement of the drive device lying under the first, lower
measuring part can be transferred through the first, lower
measuring part to the second, upper measuring part lying
thereabove.

In this way, the installation space above the second, upper
measuring part can be left free, so that the rheometer is of a
much smaller and more compact form.

In a preferred design of the invention, it is provided that in
the first measuring part there is formed a through-bore,
through which the transmission element is led, preferably
with a close fit. The first, lower measuring part may in this
case serve at the same time for the rotatable mounting of the
transmission element, and particularly the corresponding
shaft.

A seal may be arranged between the transmission element
or the shaft and the first, lower measuring part, in order to
prevent part of the material sample from penetrating into the
through-bore. In a preferred design of the invention, however,
it is provided that the transmission element or the shaft pen-
etrates through the through-bore without a seal. In the case
without a seal, the “close” fit may be such as to prevent sample
from penetrating into the through-bore to any extent which
will inhibit the instrument performance (ideally with no such
penetration).

The first, lower measuring part is preferably likewise of a
fixed, i.e. rotationally fixed, form, but it may alternatively also
be provided that the first, lower measuring part is likewise
able to rotate and/or able to oscillate. In this case, the first,
lower measuring part may be provided with a drive device of
its own, but in a preferred design of the invention it is provided
that the drive movement for the first, lower measuring part is
also derived from the drive device of the second, upper mea-
suring part, i.e. that the first, lower measuring part and the
second, upper measuring part are driven by means of a com-
mon drive device.

Further details and features of embodiments of the inven-
tion are evident from the following description of exemplary
embodiments with reference to the drawing, in which:

FIG. 1 shows a schematic representation of a first design
(that is, a first embodiment), of the rheometer according to the
invention,

FIG. 2 shows a schematic representation of an alternative
design of the rheometer according to the invention and

FIG. 3 shows a schematic representation of a further design
of the rheometer according to the invention.

According to FIG. 1, a rheometer (10) has a first, lower
measuring part (11), which in the exemplary embodiment
represented is in the form of a plate. The first, lower measur-
ing part (11) has a through-bore (16), which extends perpen-
dicularly in relation to the plane of the plate. On the upper side
of the first, lower measuring part (11), an upwardly protrud-
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ing sleeve-shaped attachment (11a) is formed on in the cir-
cumferential region of the through-bore (16). Radially out-
side the sleeve-shaped attachment (11a), an annular groove
(115) surrounding the attachment (11a) is incorporated in the
surface of the first, lower measuring part (11).

Arranged under the first, lower measuring part (11) is a
drive device (14) in the form of a servomotor, which is con-
nected for example via a releasable coupling to a vertical shaft
(15), which penetrates through the first, lower measuring part
(15) at the through-bore (16) and on the upper side protrudes
beyond the first, lower measuring part (11).

Above the first, lower measuring part (11) and at a distance
from it, a second, upper measuring part (12), which in the
exemplary embodiment represented is of a conical form, is
connected to the shaft (15), the conical surface (125) facing
the first, lower measuring part (11). Formed on the conical
surface (124) is an annular groove (12a), which surrounds the
shaft and in which the sleeve-shaped attachment (11a) of the
first, lower measuring part (11) engages. The annular groove
(12a) and the sleeve-shaped attachment (11a) seal off the
through-bore (16). The second, upper measuring part (12)
may be connected in a releasable way to the shaft via a
coupling (not represented), and consequently be exchanged
as and when required.

Between the first, lower measuring part (11) and the sec-
ond, upper measuring part (12) there is formed a sample space
(13), in which an indicated material sample P is arranged. On
account of the conical geometry of the second, upper mea-
suring part (12), the sample space (13) has a cross-sectional
area that increases radially outward.

The second, upper measuring part (12) can be rotated and/
or can be oscillated by means of the drive device (14), as
indicated by the double-headed arrow D. In addition, it is
possible to lift the second, upper measuring part (12) off from
the first, lower measuring part (11) and to lower it onto the
latter, as is indicated by the double-headed arrow V.

The first, lower measuring part (11) is usually of a fixed
form. Alternatively, however, it is also possible to design the
first, lower measuring part such that it can be rotated and/or
can be oscillated, it being possible for the drive movement
necessary for this either to be taken from the drive device (14),
as indicated by a transmission element (17). Alternatively,
however, it is also possible to provide the first, lower measur-
ing part with a drive device (18) of its own, the drive move-
ment of which is transferred to the first, lower measuring part
(11) via a transmission element (19).

Provided below the drive device (14) is an electronic con-
trol and evaluation device (22), which controls or regulates
the operating states of the drive device (14) and records and
evaluates the measured parameters.

FIG. 2 shows an alternative design of the geometry of the
second, upper measuring part (12), and consequently of the
sample space (13). The second, upper measuring part (12) is
then likewise designed in the form of a plate, so that the
sample space (13) has a constant height. The structural design
of the exemplary embodiment represented in FIG. 2 other-
wise corresponds to the exemplary embodiment according to
FIG. 1, to which reference should be made.

FIG. 3 shows a further alternative design of the geometry of
the sample space (13). On the upper side of the first, lower
measuring part (11) there is formed an annular groove (20),
into which the material sample P is filled. The second, upper
measuring part (12) is designed in the form of a cup and
engages with its vertical flanks (21) in the annular groove
(20). The structural design of the exemplary embodiment
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represented in FIG. 3 otherwise corresponds substantially to
the exemplary embodiment according to FIG. 1, to which
reference should be made.

The invention claimed is:

1. Rheometer or viscometer with a first measuring part and
a second measuring part which form a sample space between
them for receiving a material sample, and with a drive device,
by means of which at least the second measuring part is able
to be rotated and/or oscillated, it being possible for the drive
movement of the drive device to be transferred to the second
measuring part via a transmission element, characterized in
that the drive device is arranged on a side of the first measur-
ing part that is facing away from the second measuring part
and that the transmission element penetrates through the first
measuring part;

and wherein the first and second measuring parts are con-

figured to retain all the sample between the first measur-
ing part and a side of the second measuring part which is
facing the first measuring part.

2. Rheometer or viscometer according to claim 1, charac-
terized in that in the first measuring part there is formed a
through-bore, through which the transmission element is led
with a close fit.

3. Rheometer or viscometer according to claim 2, charac-
terized in that the transmission element penetrates through
the through-bore without a seal.

4. Rheometer or viscometer according to claim 1, charac-
terized in that the transmission element is a shaft.

5. Rheometer or viscometer according to claim 1, charac-
terized in that the drive device is an electric motor.

6. Rheometer or viscometer according to claim 1, charac-
terized in that the first measuring part is of a fixed form.

7. Rheometer or viscometer according to claim 1, charac-
terized in that the first measuring part is able to be rotated
and/or oscillated.

8. Rheometer or viscometer according to claim 7, charac-
terized in that the first measuring part and the second mea-
suring part are driven by means of a common drive device.

9. A rheometer or viscometer with a first measuring part
and a second measuring part which form a sample space
between them for receiving a material sample, and with a
drive device, by means of which at least the second measuring
partis able to be rotated and/or oscillated, it being possible for
the drive movement of the drive device to be transferred to the
second measuring part via a transmission element, character-
ized in that the drive device is arranged on a side of the first
measuring part that is facing away from the second measuring
part and that the transmission element penetrates through the
first measuring part;

wherein the first and second measuring parts are config-

ured to be moved apart and together.

10. A rheometer or viscometer with a first measuring part
and a second measuring part which form a sample space
between them for receiving a material sample, and with a
drive device, by means of which at least the second measuring
partis able to be rotated and/or oscillated, it being possible for
the drive movement of the drive device to be transferred to the
second measuring part via a transmission element, character-
ized in that the drive device is arranged on a side of the first
measuring part that is facing away from the second measuring
part and that the transmission element penetrates through the
first measuring part;
wherein:

in the first measuring part there is formed a through-bore,

through which the transmission element is led with a
close fit;

the transmission element comprises a shaft;
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a sleeve-shaped attachment is formed on the circumferen-
tial region of the through-bore in the first measuring part;
and

an annular groove is formed in the second measuring part
which surrounds the shaft and in which the sleeve- 5
shaped attachment of the first measuring part engages.

11. A rheometer or viscometer with a first measuring part
and a second measuring part which form a sample space
between them for receiving a material sample, and with a
drive device, by means of which at least the second measuring 10
partis able to be rotated and/or oscillated, it being possible for
the drive movement of the drive device to be transferred to the
second measuring part via a transmission element, character-
ized in that the drive device is arranged on a side of the first
measuring part that is facing away from the second measuring 15
part and that the transmission element penetrates through the
first measuring part;

wherein:

an annular groove is formed on the first measuring part into
which a sample material is able to be filled; and 20

the second measuring part comprises a cup which engages
with its flanks in the annular groove.

#* #* #* #* #*
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